Numerous studies of the serum or plasma proteins in malaria have shown that there is a depression of albumin and a relative rise of globulins following paroxysms. Two workers (1) , from a review of the earlier literature and from experimental studies with monkey malaria, concluded that, while the changes were not specific for malaria, the amount of change generally correlated with the intensity of an attack. In the interval between relapses, the serum total protein and albumin:globulin values tended to return toward normal, an improvement that was accelerated by treatment. Later observations on human subjects (2 to 4) have also been in accord with these findings.
Although it has been suggested (5) that the increase in the serum fraction precipitable by 13.5 per cent sodium sulfate might be sufficiently characteristic of the disease to be the basis of a diagnostic test for malaria, the subsequent use of this test (6) indicated that similar increases would also be encountered in a variety of other diseases.
All previous studies have been made with some type of salt fractionation. The purpose of the present study was to supplement these earlier observations by electrophoretic analyses, and to ascertain whether or not any test based upon changes in the plasma protein pattern might be of diagnostic use in the group of patients with relapsing malaria.
PROCEDURE
The 8 subjects studied were admitted because of malarial relapses. All had first been exposed to infection about 12 months prior to admission. In the intervening period they had had a variable number of relapses (2 to 12) but no complications. Their good owing to the prompt medical attention that they had received for each relapse. Records of earlier attacks indicated that several of the patients at least had originally had mixed infections (P. vivax and P. falciparum) but at the time of these studies the falciparum parasites had apparently disappeared as only vivax forms were found in numerous blood smears. While the group is restricted rather than representative of more extreme cases of the disease, the subjects are typical of the otherwise healthy patients in whom it is desired to recognize latent infection prior to a relapse. Each of the 8 patients was allowed to have 3 paroxysms, which were tolerated without undue discomfort. At the time of the third paroxysm, the course of the disease was interrupted with atabrine or quinine therapy in all but 1 patient (Sch.). This patient spontaneously arrested his paroxysms after the second. On the morning following admission a fasting blood sample was taken for determinations of the plasma protein concentration by the Kjeldahl method, the albumin: globulin ratio by salt fractionation, and for electrophoretic analysis by procedures previously described (7). Subsequent samples were taken at various times as indicated in Table I and in Figure 1 .
RESULTS AND DISCUSSION
Although the total protein concentrations remained within normal limits, the albumin: globulin ratios were found to be depressed both in the chemical and in the electrophoretic analyses, thus confirming reports in the literature. It is seen (Table I, Figure 1 ) that the globulin increase occurs principally in the fibrinogen and the y globulin fractions. The latter is of interest both because it probably carries antibody activity (8) and because it presumably is the main fraction precipitated from serum by 13.5 per cent sodium sulfate.
The significant fact, however, is that the pat- Tables I and II, 8 Seen through the courtesy of Dr. Harry Most.
was a woman, age 22, who came under medical observation only after having suffered severe untreated P. falciparum malaria for 3 weeks. The apparent increase in mobilities of all components is probably due merely to the greater dilution of proteins.
It appears necessary to conclude that methods based on changes in relative concentrations of the plasma protein components are of no diagnostic value, both because the changes that do occur are non-specific and because the pattern tends to return to normal despite persistent infection. It is, however, probable that determinations of the total protein concentration and of the albumin: globulin ratio would be useful adjuncts in evaluating the severity of the disease. 2. In the 2 of these patients that were studied by repeated electrophoretic analyses, the plasma patterns tended during subsequent weeks to return to normal, despite persistent infection as proven by later relapses.-3. The 1 patient with severe P. falciparum malaria was found to have an extreme depression of total protein concentration, due mainly to reduction in albumin.
4. It is concluded that the changes in the plasma protein pattern are of no diagnostic value, but that measurement of the total protein concentration and the albumin globulin ratio may be of aid in evaluating the severity of the disease.
